ENCODER-BASED CONTROL OF PRINTHEAD 
FIRING IN A LABEL PRINTER 

BACKGROUND OF THE INVENTION 

This invention relates generally to media printing systems. More particularly, the 

invention relates to a media printing system having an encoder that monitors the actual position 

of the media in order to control the firing of the printhead for the printing system. 

Electronic label printing machines are often used to generate adhesive labels having 

images (e.g., indicia, graphics, art, specialized instructions, warnings, slogans, advertising, etc.) 

to facilitate identification, tracking and pricing of goods. Such label printers typically include: a 

printhead, an assembly (e.g., a label media cartridge) for supplying and feeding a label media 

past the printhead in order to be printed, a microprocessor, a read-only memory (ROM) 

programmed with appropriate instructions therein to operate the microprocessor, a random access 

memory (RAM), a keyboard with letter, number, and fimction keys for entry of alphanumeric 

information requisite to printing the indicia on the label media, and a visual display such as a 

Light Emitting Diode (LED) or Liquid Crystal Display (LCD) screen to convey information to a 

machine operator. These components function together to achieve the end goal of creating high 

quality and accurate labels from the label media using the electronic label printing machine. 

Labels are made from a label media. The label media itself typically is made up of a roll 

of pressure sensitive tape that is attached, typically along a side containing an adhesive, to a 

continuous support roll of release liner material. The label media is fed in a media direction 

along a media path through the label printer. Discrete labels are formed by cutting the label 

media. Complex label shapes can be obtained by plotter cutting the tape layer only of the label 

media. The label media can be end cut (i.e., cutting through the tape and the release liner layers) 

or portioned into an end cut label media portion in order to obtain as many discrete labels in a 
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continuous row as is desired. In other words, one or more than one discrete label can reside on 
an end cut label media portion. An end cutting operation can occur with or without a plotter 
cutting operation first having taken place. Following label media cutting, the discrete labels can 
be removed firom the release liner and attached, as appropriate, to the particular application 
requiring identification. Since there are many types of label applications, there are many 
combinations of tape and release liners that can provide labels of varying sizes, colors, formats, 
and characteristics. 

One type of label printer employs a thermal transfer printhead. In general, the use of 
thermal printheads in label printers has increased as the quality and accuracy of thermal 
printheads has improved. Thermal transfer printing uses a heat-generating printhead to transfer 
an ink, or the like, firom a thermal transfer ribbon to a label media to form a label image on the 
media. A microprocessor determines a sequence of individual thermal, typically resistive, 
printhead elements to be selectively heated or energized. Energizing the sequence of elements in 
tum heats the ribbon so as to transfer the ink fi:om the ribbon, creating the desired image on the 
label media, and specifically, on the label tape. The label printer can be fed label media from a 
label media cartridge. Simultaneously, a thermal transfer ribbon can be fed fi^om a ribbon 
cartridge. While the label media runs between the printhead and a support (platen) roller, the 
transfer ribbon can run between the printhead and the support roller. Thus, the label media and 
the tirmisfer ribbon can run together in an overlay relationship between the printhead and the 
support roller. 

When it is desired to print a color image on a label media, it is generally required to print 
the image by passing the label media several times past the printhead. To accomplish each pass, 
the label media is fed, retracted, and then re-fed again past the thermal printhead. With each 
pass, a different primary color, for example, in a traditional color scheme, cyan, magenta, yellow, 
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and black, is printed from a continuous ink ribbon onto the label media using the printhead. In 
this manner, based on the amount of each color printed, a composite color image can be printed 
onto a label media. 

It is desirable to be able to track the position of the media. In prior systems, the position 
of the media is dependent upon the step resolution of the motor that controls the position of the 
media. By monitoring the motor, consequently, the position of the media moved by the motor 
can be identified. However, because of problems such as media slip within the transport 
mechanism, the media may become offset from the motor controlling the movement of the 
media. The result is a print defect in the output of the printing system, particularly when there is 
no feedback to a control microprocessor that slip has occurred. 

Even in those systems in which positioning of the media is determined by monitoring the 
media, generally any information obtained is used to control the speed of a drive motor that is 
connected to the platen on which the media is travelling. The position of the media does not 
correspond to any printing operation. 

Therefore, it would be desirable to be able to track the print media directly and send 
signals based upon the positioning of the media and generate a signal that results in firing a 
thermal printhead, therefore bypassing any irregularities in the media positioning system. 

SUMMARY OF THE INVENTION 

An invention is disclosed that overcomes the aforementioned problems, and provides a 
direct media monitoring/printing system. In one aspect of the invention, a method of determining 
the position of a label media and printing to the label media based on the label media position is 
disclosed. The method includes using an encoder to track the position of the label media. As the 
label media advances during printing, an encoder shaft rotates with an encoder traction roller 
upon which the label media rides. As the encoder shaft rotates, optical reflections that occur 
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within the encoder are interrupted, each interruption corresponding to a desired media travel 
distance. When the optical reflection is interrupted, the encoder sends a signal to the controller, 
which then sends a control signal to fire the printhead, and consequently the label media is 
thermally printed. The system is useful in thermal printer systems to provide more accurate 
position information of the label media, and consequently, more accurate printing. In this 
manner, with the encoder tracking the motion of the media, the timing of the printing of the label 
media is determined upon the actual position of the label media itself. 

Various other features, objects and advantages of the present invention will be made 
apparent from the following detailed description and the drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings illustrate one mode presently contemplated for carrying out the invention. 

In the drawings: 

Fig. 1 is a perspective view of a label printer that can employ the encoder control system 
in accordance with the present invention; 

Fig. 2 is a schematic illustration of one embodiment of a printing arrangement that can be 
used with the label printer of Fig. 1 ; 

Fig. 3 shows an enlarged, partially schematic, cross-sectional view of the label printer 
taken along line 3-3 of Fig. 1; 

Fig. 4 is perspective view of the label printer of Fig. 1 with the printer in an open position 
with the cover removed; 

Fig. 5 is an enlarged view taken along line 5-5 of the label printer of Fig. 4; 

Fig. 6 is a perspective view of the label printer of Fig. 1 with the printer in a closed 
position with the cover removed; 

Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 6; 
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Fig. 8a is a cross-sectional view taken along line 8a-8a of Fig. 7 showing the pivoting 
action of the encoder assembly when printing; 

Fig. 8b is a cross-sectional view taken along line 8b-8b of Fig. 7 showing an encoder lift 
cam when printing; 

Fig. 8c is a cross-sectional view taken along line 8c-8c of Fig. 7 showing the printhead 
registration and encoder assembly when printing; 

Figs. 9a-c are cross-sectional views similar to Figs. 8a-c showing various aspects of the 
encoder assembly when not printing; 

Fig. 10 is a partial cross-sectional view taken along line 10-10 of Fig. 7 showing the 
encoder shaft pivot spring pivoting action; 

Fig. 11a is a cross-sectional view taken along line lla-Ua of the encoder assembly of 
Fig. 8c showing the encoder assembly encoder traction roller and label media when printing; 

Fig. lib is a cross-sectional view taken along line lib- lib of the encoder assembly of 
Fig. 9c showing the encoder assembly encoder traction roller and label media when not printing; 

Figs. 12a-d are perspective views of an exemplary encoder used in the present invention; 

Fig. 13 is a flow chart illustrating one methodology associated with the present invention; 

and 

Fig. 14 is a schematic representation of one aspect of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the following detailed description, references are made to the accompanying drawings 
which form a part of this application, and in which is shown by way of illustration specific 
embodiments in which the invention can be practiced. These embodiments are described in 
sufficient detail to enable those skilled in the art to practice the invention, and it is to be 
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imderstood that other embodiments can be utiUzed and that various changes can be made without 
departing from the spirit and scope of the present invention. Moreover, in the detailed 
description, like numerals are employed to designate like parts throughout the same. Various 
items of equipment, such as fasteners, fittings, etc., in addition to various other elements and 
5 specific principles of their operation, are omitted to simplify the description. However, those 
skilled in the art will realize that such conventional equipment and principles of operation can be 
employed as desired. 

Shown in Fig, 1 is label printer 1 . In a preferred embodiment, printer 1 can accomplish 
both printing and cutting operations in a single imit and thus, label printer 1 can also be referred 
|40 to herein as a 'label printer-cutter." Printer 1 includes a plastic housing 2 having a front 4, a back 

9 

CJ (not shown), a left side 6 and a right side (not shown). Printer 1 includes cover portion 3 and 

^ base portion 5. In Fig. 1, the cover portion is closed, and so printer 1 is shown in a configuration 

|2 that is suitable for, for example, operation or transport. 

gi Housing 2 supports an LCD screen 10 that can be pivotally mounted to housing front 4. 

i 

gJ5 Printed labels (not shown) are ejected from printer 1 via exit chute 12 formed in the housing side 
O 6. LCD screen 10 can display, among other things, printer status and error indicators to a user of 
the printer. First adjustment mechanism 24 can be included, for example, to control and/or 
adjust LCD screen 10 brightness. Other parameters, such as print or color intensity of an output 
label, can also be adjusted, for example, by second adjustment mechanism 14. 
20 Although not shown, it is contemplated that the printer 1 can be connected to, and usable 

with, a data entry device, such as keyboard, for entering alpha-numeric information necessary for 
preparation and design of a desired output. Printer 1 can include firmware (e.g., software 
designed on a platform such as Windows CE™), available from Microsoft and software for 
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controlling, in whole or in part, various printer assemblies, among them the registration 
assembly, described below. 

As used in this application, to "register" means to align, so as to position in alignment, for 
example, one device, apparatus or assembly with respect to another and "registration" means to 
function, for example in a method of printing, so as to appropriately register. 

A typical thermal printing arrangement 15 is illustrated schematically in Fig. 2 since, in a 
preferred embodiment, the label printer of Fig. 1 cmi be a thermal label printer. Printing 
arrangement 15 includes printhead 16, support (platen) roller 17, label media delivery roller 18a, 
and label media take-up roller 1 8b. Label media delivery and take-up rollers 1 8a,b can be 
separate components, or altematively, they can be housed within a unitary structure (e.g., a label 
media supply cartridge). Printhead 16 is typically equipped with a linear array of thermal 
elements 19. The number of thermal elements 19 in the linear array can vary, with a 
characteristic printhead 16 employing one thousand two hundred forty-eight (1,248) themal 
elements 19. Thermal elements 19 produce heat in response to energy supplied to printhead 16. 
A current is applied to thermal elements 19 to heat the thermal elements to a level sufficient to 
transfer dots onto label media 20. This occurs when a thermally-sensitive (e.g., an ink ribbon) 
supply 21 comes into thermal contact with thermal elements 19. Printing arrangement 15 
includes thermally-sensitive supply deUvery roller 22a and thermally-sensitive supply take-up 
roller 22b. Thermally-sensitive supply delivery and take-up rollers 22a,b can be separate 
components, or altematively, they can be housed within a unitary structure (e.g., an ink ribbon 
cartridge). It is contemplated that color printing can be accomplished as well as black (along 
with shades of gray). Directional arrows 23 indicate the direction of travel of platen roller 1 7, 
label media delivery and take-up rollers 18a,b and thermally-sensitive supply delivery and take- 
up rollers 22a,b in printing arrangement 15. Other structures (e.g., a ceramic material layer) may 
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be included in the printing arrangement between the printhead and the label media to be printed. 
Thermal elements 19 transfer dots to label media 20 in a line, called a "dot line." 

As used herein, "firing" or "to fire" a printhead means the process of sending a control 
signal to the printhead resulting in the controlled heating of the thermal elements. 

Fig. 3 shows a schematic illustration of label printer-cutter 1 . Label media 20 is 
dispensed from label media supply cartridge 28 (shown in dashed lines) in a label media 
direction, indicated by arrow 29. Ink ribbon 27 is dispensed from ribbon cartridge 26. As 
shown, label media 20 and ink ribbon 27 pass in overlay fashion past printhead assembly 142. 
Once printing has been completed, label media 20 can be fed to cutting assembly 30 (shown in 
phantom). Printhead assembly 142 is detailed below. Encoder roller shaft 34 is also shown. 
Encoder roller shaft 34 works in conjunction with an encoder to measure or meter the amo\mt of 
label media that has passed a given point. Such metering facilitates accurate printing, 
particularly in multicolor printing applications. Cutter rollers 74a,b and 76a,b (again shown in 
phantom) are also shown and are described in greater detail below. 

Operation of one cutting assembly capable of use in the label printer is more ftiUy 
described in co-pending U.S. patent appUcations entitled "Label Media-Specific Plotter Cutter 
Depth Control" and "Label Printer End and Plotter Cutting Assembly," both filed concurrently 
with the present application and both of which are fially incorporated by reference herein. 

Referring generally to Figs. 1-3, label printer assemblies (e.g., label printer printhead 
assembly 142) and LCD screen 10 are controlled by printer circuitry. Housing 2 of label printer 
1 can be manufactured, along with its various assemblies, according to known manufacturing 
principles (e.g., injection molding) and using known materials (e.g., plastic, metal, and the Uke). 
Cover and base printer portions 3 or 5 can be designed to hold programmable memory devices 
known as flash cards that can be used to store firmware and software routines. Flash cards are 
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typically used during product development to facilitate updates to the firmware and other 
software. Flash cards can be replaced by permanently progrmmied memory chips. Using the 
above described firmware and software and the associated memory devices, printer assemblies 
such as a printhead assembly 142 can be activated and controlled in an automated fashion. As 
shown, the flash cards or other memory can be installed at location 27. 

Referring now to Fig. 4, is a perspective view of label printer 1 of Fig. 1 with the printer 
cover portion 3 open and the housing removed so as to expose base portion frame 8 as well as 
various interior components of the label printer. Cover portion frame 9 is attached to base portion 
frame 8 using hinged attachments 1 1 . Attached to cover portion fi^me 9 is printhead assembly, 
generally referred to by number 142. Ink ribbon cartridge 26 is shown insertably engaged to cover 
portion frame 9. A number of gear trains, for example gear train 32, are shown and are utiHzed to 
effect movement of various of the label printer assemblies. 

Fig. 5 is an inset of cover portion frame 9 taken along line 5-5 of Fig. 4. Cam 36 (also 
referred to as "encoder cam" herein) is shown to be secured, so as to permit rotational movement 
of the cam, to cover portion frame 9. Cam 36 fimctions in operable association with encoder 
assembly 1 10 (see Figs. 8a-8b) and with printhead assembly 142 (see Figs. 8c and 9c). 

Turning now to Fig. 6, a perspective view is shown of label printer 1 of Fig. 1 with the 
printer cover portion 3 closed. Frame portion 8 is thus engaged to frame portion 9 so that the 
printer is ready for printing to a label media. Again, various mechanical linkages, pulleys, gears, 
and shafts, etc. are shown so as to illustrate complex mechanical interrelationship of the parts 
within the label printer. 

Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 6 showing encoder assembly 
110. Encoder assembly 110 includes encoder shaft 132 which is in rotatable engagement with 
base portion frame 8. Encoder shaft 132 includes encoder traction roller 130. Alternatively, shaft 
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132 can include a shaft traction portion. Disposed on one end of shaft 132 is encoder 
mechanism, detailed below, and generally referred by numeral 100. Also shown in Fig. 7 is 
encoder cam 1 12, which engages encoder cam shaft 131, which engages, via cam 78 and so as to 
be operative with, printhead assembly 142 (Fig. 4). Encoder cam 1 12 contacts encoder lift 
bracket 1 16, which can move encoder pivot bracket 120. Pivot bracket 120 is pivotally 
connected, as shown via pivot spring 121, to encoder shaft 132. Label media 20 is shown to pass 
over, so as to be in contact with, encoder traction roller 130. 

Referring now to Fig. 8a, a pivoting action of the encoder assembly 1 10 is shown. When 
printing is desired, encoder cam 1 12 (shown in phantom) rotates, thereby providing a lifting 
action as indicated by arrows 1 14a and b, for encoder lift bracket 1 1 6, which contacts cam 1 12 
through base portion firame 8. Lifting of the encoder lift bracket 1 16 at one end causes a 
downward force or motion about pivot 115 indicated by arrow 1 1 8 on the other end. Because 
encoder lift bracket 1 1 6 is in abutting engagement to encoder pivot bracket 120, encoder pivot 
bracket 120 pivots about pivot shaft 122 which causes encoder 100 along with encoder mounting 
bracket 124 to move up in a direction indicated by arrow 126. 

Fig. 8b shows the cam 1 12 rotated on the other side of base portion fi-ame 8 and encoder 
Hft bracket pivot point 1 15 to effect engagement of the encoder assembly (Fig. 8a), namely, to 
move encoder traction roller 130 (Fig. 7) into contact with label media 20 (Fig. 7). Encoder lift 
bracket 1 16 (shown in phantom) turns or pivots about pivot 1 15 in response to the cam rotation 
or camming action of cam 1 12. 

Referring now to Fig. 8c, because of the lifting of the encoder 100 and encoder bracket 
120 (Fig. 8a), subsequently the encoder traction roller 130 and encoder shaft 132 are lifted in a 
direction indicated by arrow 134 such that encoder traction roller 130 positions in tension label 
media 20 against passive or pinch roller 136. In this manner, movement of label media 20 rotates 
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encoder traction roller 130 as label media 20 travels towards printhead assembly 142 (as in a 
printing operation) where label media 20 will be printed to by the printhead 144 as it rolls 
between the printhead and platen roller 17. 

Referring now to Fig. 9a, pivoting action of the encoder assembly 1 10 is illustrated when 
not printing and tracking of label media 20 does not occur. Encoder cam 1 12 (shown in 
phantom) again rotates, thereby providing a retracting action as indicated by arrows 140a and b, 
for encoder lift bracket 116. Retraction of encoder Kft bracket 1 16 at one end causes an upward 
force or motion about pivot 1 1 5 indicated by arrow 140c on the other end. Because encoder lift 
bracket 1 16 is in abutting engagement to encoder pivot bracket 120, encoder pivot bracket 120 
pivots about pivot shaft 122 which causes encoder 100 along with encoder mounting bracket 124 
to move down in a direction indicated by arrow 140d. As shown in Fig. 9a cam 1 16 rotates in a 
direction indicated by 140a such that encoder lift bracket 1 16 pivots about encoder lift bracket 
pivot shaft 1 1 5 such that encoder lift bracket at one end rotates in a direction indicated by 140b. 
In a motion opposite to that with respect to Figs. 8a through 8c, the other end of encoder lift 
bracket 116 pivots up in a direction indicated by arrow 140c, thereby raising encoder pivot 
bracket 120. Through the pivoting action along pivot shaft 122, encoder 100 and encoder 
mounting bracket 124 are lowered as indicated by arrow 140d. 

Fig. 9b shows cam 1 12 rotated on the other side of base portion frame 8 and encoder lift 
bracket pivot point 1 15 to effect disengagement of the encoder assembly (Fig. 9a), namely, to 
move encoder traction roller 130 (Fig. 7) out of contact with label media 20 (Fig. 7). Encoder lift 
bracket 1 16 (shown in phantom) turns or pivots about pivot 1 15 in response to the cam rotation 
or camming action of cam 112. 

Referring now to Fig. 9c, as a result of the disengagement of encoder assembly 110, 
encoder shaft 132, along with encoder traction roller 130, are retracted as indicated by 
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arrow 140e away from pinch roller 136 such that label media 20 is free to be moved, for 
example, in a direction indicated by arrow 140f as would occur when changing colors and/or 
completion of printing has occurred. At the same time, printhead assembly 142 includes cam 
143 which can rotate in order to unload printhead 144 from contacting ribbon/label media 
overlay. Printhead 144 lifts as indicated by arrow 140f 

Fig. 10 is a partial cross-sectional view taken along line 10-10 of Fig. 7. Pivoting action 
of encoder shaft pivot spring 121, connected to base portion frame 8, is shown. When the 
encoder traction roller 130 (Fig. 7) is in contact with the label media 20 (Fig. 7), the encoder 
shaft pivot spring 121 applies a constant pressure to the encoder traction roller 130 to maintain 
their positive engagement. 

Fig. 1 la is a cross-sectional view taken along line 1 la-1 la of the encoder assembly of 
Fig. 8c showing encoder assembly encoder traction roller 130 and label media 20 when printing 
to the label media. Encoder 100 monitors the rotation of encoder shaft 132, which is connected 
to, and rotates along with, encoder traction roller 130. Label media 20 passes between encoder 
traction roller 130 and pinch roller 136 such that label media movement, as when printing, causes 
shaft 132 to rotate, and thus permit encoder 100 to monitor the rotation. 

Fig. 1 lb is a cross-sectional view taken along line 1 lb-1 lb of the encoder assembly of 
Fig. 9c showing encoder assembly encoder traction roller 130 and label media 20 when not 
printing. Now, encoder 100 does not monitor rotation of encoder shaft 132, nor advancement of 
label media 20 since encoder shaft 132, along with encoder traction roller 130, has been retracted 
away from pinch roller 136. 

Referring now to Figs. 12a-d, an exemplary encoder 100 as used in the present invention 
is illustrated. Encoder 100 is made up of an optical module 150 which includes an aperture 152 
through which an encoder shaft may be placed and rotated within. Optical module 150 is secured 
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to a mounting surface as by screws 154a and b. Encoder 100 also includes an encoder disk 156 
which is placed onto and rotates with the encoder shaft during rotation of the encoder shaft such 
that encoder disk 156 rotates at the same rate. Encoder disk 156 includes an optical source 158 
and an optical detector 160 (also called an "optical receiver"). The optical source and detector 
are on a chip such as an HEBR-8100, referred to as numeral 161,which has electrical pinout 162 
including power (Vcc), ground, channel A, channel B, as well as an LED voltage line. The 
power and ground connections, as well as the output channels A and B ("outputs") are connected 
to electrical connector 163 such that the output of the encoder may be supplied, as to a controller. 
Optical module 150 may include other components such as resistors and capacitors to provide 
requisite current-limiting and signal-shaping characteristics. Disk 156 is mounted onto the 
encoder shaft such that face 164 faces optical encoder source 158. Face 164 includes a pattern of 
reflective and non-reflective portions which form a radial pattem which is uniformly spaced 
about the face 164. 

During operation, as a label media moves across an encoder traction roller and 
subsequentiy rotates the encoder shaft, encoder disk 156 also rotates. Optical source 158 is 
firing, or emitting an optical light source which is reflected by the reflective portions of pattem 
face 164 of optical disk 156 and back to optical detector 160. When the disk rotates such that the 
encoder source light is not reflected back to the optical detector 160, the non-reflection of the 
optical signal results in an interrupt signal. The interrupt signal is sent to the controller where the 
controller can then fire a printhead in response thereto. Because the pattem of reflections on 
disk 156 represents a specified angular displacement of the encoder shaft to which encoder 100 is 
engaged, each intenuption in the reflected optical signal corresponds to a given angular rotation 
of the encoder shaft, and therefore a linear distance traveled by the label media as it travels over 
the encoder traction roller and rotates the encoder shaft. 
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In accordance with a preferred embodiment, the encoder shown is a rotary encoder. This 
type of encoder is a sensor of mechanical motion that uses light to sense and translate motion, 
such as, for example, the speed, shaft angle and direction of a rotary shaft, into electrical signals. 
In a preferred embodiment, an LED, and more preferably a point source LED, or other optical 
source, is used. The light from the optical source is reflected or bounced back from the disk 
pattern as coUimated light. The number of line pairs in the disk determines the encoder 
resolution. The Hght from the optical source that is reflected back is detected using the optical 
sensor. In a preferred embodiment, the optical sensor is a phased array monolithic sensor. The 
optical sensor senses the reflected pattem from the encoder disk and converts the reflections, or 
interruptions of the reflections, into TTL quadrature outputs, which are connected to a controller. 
A quadrature refers to a 90 electrical degree phase relationship between the A and B channels of 
the encoder output. A suitable encoder has been the E4 encoder model No. E4-250-125-H 
available from US Digital Corporation of Vancouver, WA. The E4 optical kit encoder is a 
miniature non-contacting rotary to digital position feedback device. This reflective encoder is 
designed to easily mount to and dismoimt from an existing shaft. The internal monolithic 
electronic module converts the real-time shaft angle, speed, and direction into TTL-compatible 
outputs. The reflective sensor incorporates an LED light source and a monolithic photo detector 
with signal shaping electronics to produce the two channel bounceless quadrature TTL outputs. 

Referring now to Fig. 1 3, a flow chart illustrating the methodology associated with the 
present invention is shown. At the beginning 200 of the printing process, the media is advanced 
202 with the media traveling over the encoder traction roller and held in place by a pinch roller 
against the encoder traction roller. The advancement of the media causes a rotation of the 
encoder traction roller and consequentiy the encoder shaft. This way the media is monitored 204 
and using the encoder it must be determined whether the media has traveled a desired media 
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advance distance 206 (also referred to as "media travel distance"). In a preferred embodiment 
the media advance distance is l/300th of an inch, however, any suitable advance distance may be 
selected as appropriate. If the media has not traveled 208 a distance corresponding to the 
advance distance as indicated by the encoder reflections not being interrupted 209, the media 
continues to advance 202, until the same check is made again and the encoder shaft has rotated 
the appropriate distance. If the media has traveled the desired media advance distance 210, as 
indicated by interruption of the encoder signal reflections 212, the signal is sent 214 to the 
controller. The controller then determines whether 216 printing is desired at that particular 
location on the media. If not 2 1 8, the media is then advanced 202. If printing is desired 220, the 
controller sends a signal 222 to fire the printhead in response to the information received by the 
encoder about the position of the media. The printhead is then fired 224. 

In some cases it will be necessary to determine whether the printing process is complete 
226. ]f not 228, it must then be determined 232 whether mother color is desired to be printed on 
the media. If another color is needed 234, it is necessary to change the ink supply and to re-insert 
the media 235 that has just been printed into the print system again, wha-e the media can then be 
advanced 202. If no other color is necessary 237, it is only necessary to advance the media202 
and continue the process. If printing is complete 226, the process is complete 240. 

Referring now to Fig. 14, a schematic representation of one aspect of the present 
invention is shown. The purpose of the present invention is to translate label media position and 
travel distance into control signals that affect the firing on, or printing to, the media itself. In 
other words, encoder 258 is used as media monitoring device that results in the printing of the 
label media that it is monitoring. As a label media 250 travels over encoder traction roller 252 
during a printing operation, label media 250 is kept in place by pinch roller or other passive roller 
254. As label media 250 passes over encoder traction roller 252, it causes encoder traction roller 
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to rotate, along with shaft 256. The rotation of encoder shaft 256 is monitored by encoder 258. 
Encoder 258 rotates on the same axis as the encoder shaft 256. As the disk within encoder 258 
rotates, the amount of rotation corresponds to the amount of rotation of the encoder shaft 256. 
Therefore, precise advancement of the label media can be captured by the amount of rotation of 
the media traction roller 252, which is contacting the label media as it moves. This information 
is communicated at appropriate times via signal 260 to controller 262 or other control 
mechanism. As a result of the information being received by controller 262 (i.e., that the media 
has traveled a specific distance) controller 262 can send a signal 264 at appropriate times to 
printhead 266 to effect firing of the printhead on to media 250 based on the exact media advance 
of the media 250. It is the positional feedback loop 268 fi-om the media 250 to encoder 258 to 
microcontroller 262 and ultimately to printhead 266 that accomplishes the resuft of a print or 
firing decision being made based upon information obtained fi*om the encoder 258 about the 
travel distance of media 250. 

When the encoder detects the media traveling a specific distance, for example, l/300th of 
an inch in one embodiment, the encoder sends a signal to the controller (e.g., a microprocessor) 
to print the next raster in the print job. 

In one embodiment, an encoder-based method of controlling printhead firing in a label 
printer is disclosed. The method comprises programming a controller to receive an interrupt 
signal from a rotary-to-digital position feedback encoder. The method fiirther comprises 
generating a print signal to be sent to the printhead based on the interrupt signal, thereby 
controlling printhead firing in the label printer. 
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Methods have been described and outlined in a sequential fashion. Still, elimination, 
modification, rearrangement, combination, reordering, or the like, of the methods is 
contemplated and considered within the scope of the appending claims. 

In general, while the present invention has been described in terms of preferred 
embodiments, it is recognized that equivalents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the appending claims. 
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